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(54) PRODUCTION OF CONDUCTIVE ORGANIC MATERIAL ORIENTED FILM AND PRODUCTION OF 
ORGANIC ELECTRONIC ELEMENT WITH THE SAME 

(57)Abstract: 

PURPOSE: To obtain an organic electronic element large in a 
carrier transfer degree and excellent in characteristics as a FET 
element by enhancing the orientation property of a conductive 
organic compound and using the oriented film of the conductive 
organic compound. 

CONSTITUTION: A polytetrafluoroethylene rod 13 is slid on a 
gate-insulating layer 12 formed on a silicon substrate 1 1 at a 
speed of 1 mm/sec with a pressure of 1kg/cm2 in a direction to 
form a PTFF oriented film 14. The film 14 is covered with a mask 
for forming a comb type electrode used as an electric source and 
a drain electrode 15 thereon, and subsequently subjected to the 
deposition of chromium and gold under a vacuum of 1 x 10-5Torr. 
While the electrode 15 is partially covered with an aluminum foil, 
5,5'- dimethylsesquithiophene (DMSxT) for forming an organic 
semiconductor layer is vacuum-deposited. The element formation- 
free side of the substrate is rubbed to use the silicon substrate 
itself as a gate electrode. 
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v 'J zi 1 1 ±IZK&L Lt-V- h&jtjf 

1 2CD±ICtK'J t- h77MPlfb>P"; Kl 3^1 
kg/cm2|ET— ttftlz 1 mm/secOjlS-CX^-l' K*1±-5 
ZtlZ«fcy PT F ElEAHl 4&i»tftfZ>o ^-(D±(-V 

T?«i^«e*<&*&¥»<*Jf r-fe-ss, 5 - v 

y^;nr^v^^7i> (dmsxt) £3g»-r-5„ * 

^F-£ LT L*fclMlla>>> 'J 3 >S«^fflffi-r * C £ ic 
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-7 x vftfr^ £ aa * -a- 6 c t ic «fc y * y =f** z? 
x xb*aEAB*a*-r '«titt*wmAioi 
«»a. 
[<t-i] 



aa^a^ioafisa. 

[flS2] 



n 

[«*3£2] xj-y =ry*-7xMb**Eis«*, »ra 
r & 2 oaaan ices $ it x & «*aa?a?«>aa 
awtot. »*±i=EiRiftia*4xr»***L/i:*y 
t- i-^A'JJ-nx^uvEiRiffiroaffiic* t'Jdf*7 

^px^ux^Eifij^isjizj^orTt-y zf5=-^-7x>^ 

[a#£3] tK'J t- h77;u*-Px^L/>EiRlK<DS 

ffii=«**-frS*yzr^^-7xXb^#iA<. 
Hja±©* u =f^*7 x >ft^ft-efc5B*s 2 cube 

±6aTTJ**»*ai l=E*0*att*a**EI<lia 

<D«jg^axi*i»*« 2 r=taaaaaa*a*raEffla 
£ n iifettwrait? a>aa* a. 
[a*as] *yd^;j-7x>ftaa#^<DSfaa© 
crafit7Ji^u*-eaa3*i-cit«a*ai I=I3«©» 
aaaatraEfiaaa&aaxaaaa 2 (cie^ws 
att*a*WEi*B*ai*fc*ita*a*»aa*a. 

[M*«6] ?KUf h5 7;U^-Px^u>ElS!l8l©± 
y x >ft*«saa$i*«£&A<ft«&£ 

fchfcjg&fr hBl::J:«tt*ai l=lE*tf>3im 

tt*«M*»Ert««)«Jft*atXI*BI**2 l=E«©*« 

tl»*S7] tK'J =r h^^;u^-PX^u>iB(p)eicS 
'J Jft7i Mb^tl^S«4$-t±-5Bgl-7K l J 
=f nx^U^EftB^floaLfctf&affla'ii- 
SBaa 1 (=Eaa>aai±*a4mEtilB0!>a&«&X 
l±a*S2l=E«©3Mitt*«l*t»ElfllBI$fflOfc*« 

a^a^oaaaa. 

• >e=u>*fci«-«>«»tt*&«i:*EfiiB*» atflrr 
a 2 90aani=EB£*T«:«aBtt*a*ttERB 

t. BE#y7x = u>e=u>*fci«-«>BB(*fr& 

««EAEC»lit-r««*ttW«*r»El4a«iHt««:* 



{-®-PH-CH-^. 



[f»**9] #'J7i-U>e-l/>B*#^, TIE 
A (ft3) T?^$4x^/K'J (2-> k4r«>, 5- (2' 
-X^JU'v^ri^UJMriO -1, 4-7x - U>t*-U 

» T>fe«B*a8i=BB0*Btt*«**EMB*B 

i^*aa?a?-a>aa^a. 

[ft 3] 




O C H, 



CH=CH 



\ 



O C HjjCH - C 4 H g 
C 2 H 5 



[|*m o] -KUft>77Maif u>E(Sll0 

jhctku 7x = u>e-u>*fci**©aa***«a* 

©satt*«tt»EiPia*ffl^fc*«a^-*^©aii^ 
a. 

[*Ka>SMffl*SU!H] 
[0001] 

[*n±<D=pjffl»s] *awi*a«tt*y^T-at;» 
att*** <ti*©»att*a*r»«>EiRitt*a«f *a 
a*j*atf»att*a*f»Efiia*at^fc*aa*a* 
©a&Tjaj-H-ts^ojT?. -at L-cffrasaaix^a 
tmEaB£ai*feB*aa t-^>s?x*a*i=a-r* 

[0 0 0 2] 

[«£SE<oftfl5] a*, 'aaa*- «j w«tt#u 
-is:if©*«a?-*f»i=«-r*wa36«a*Mi-a**i.r 
jsO. c*i6«>»a*at^a^fl!>a?-a^-3i<aa**i 

tta**t*«<i:*«2aa^s*oaatt*#^*y 

a», *eai=a»-c*«7ra***tt-3£t* 
«itu c*i&©*ta*aT-a^-4:Lrai»*ai=tt 
*r»(t»i=*>w*a* (^fciiiEfl.) obbolbs**?* 

[0 0 0 3] CO). (SfelijEA) 

tb< tt^aoEiRittat i^ii«w»Ltt»fc. 
a*. *aa*wa©Ea*at l-ci*, ft^s*^ 
»^m* l < i*»^anasffai=*^ < beer, * 
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giRMlCffi|6]£l*.575& (HM¥3-2 1 8 6 9 m'jk 

m . *«M*ai=j:oTii«i£jK'j-e-«inw-*iB 

• i?ft«ia-r5Ci:fr t i:y^a)J|RiSg*^c,i5|S]$1±^ 
(#H¥2-4 4 6 0 7-§-»«) » JimitTH'J^- 

s^a*<feofc 0 u^—icso-ci*** 

[0004] *fc. <MMl^JIFF«>*-C4»mJM»*h^ 
>v*$ (JiLTFET) (*. «iJ^lfj«Sa^S^lciB 

f 3-2 556 69^S) £fcl*:t 'J x >lb 

^4$S£ffll*fc4»a> (Gilles Horowitzfife : tJl> * 

-J =El/+i7- 11/^ ho : Gi I les Horowitz 

et al, J. Molecular Electronics. 7. 85 (1991) ) 3? 

[0 0 0 5] 

[0 0 0 6] C<0^^$«*-r-5a WC^JxIi. T.Dyre 
klevC,l*««E6«)lcS# ■ ffi(S]$1+fc7K'J^3j-7x>e^ 
i*£m^C<S:£tI3gl,Tl^-i> (T. Dyreklevflfe : *»-fe 
-T-f'V<7 > £ Jl/X : P. Dyrek lev et a I , Synthetic Me 
tals, 57, 4093(1993)) „ L A* L & A* £ , C0><fc-5£:f* 
frT'*,mi8.Ztl&&®imt. A*1 0-5cmWsg 
St?fcy. B^m^t LTfiJffl-f £l-l*3H-#-C?fco 
fee -5-0>±. S^m^-roSjjg^l*. mtfF ETiStTir 

[0007] — Ta, tH'J t Y=7V)\,iTU?.=f-\,-> (JjlT 

pt f e) mfamzm^tzm-%&m&ffiitm*attm. 
-5A< S ;<Mj^f *7xMb^i&icttg£ft-s>^mte:*y 

iRllciiLTI*, •?-a>*fflttA<!^-rLtW«tT-l*>ti:A^o 

[0008] *&wx'i*z<Dft*mm&ffi : &*i)3?-7i- 



?3L^ttmz&m-?&ztx-. pt f EiEiRiig£/m*fc 

sg<D*®«[ic fc it ^iEiS]ttai;»ffitt«i(- fc it 

ma £ ft < t s ffiisa * ««■*■ * * g w t -r £ . 
[0009] £fc*3SBji*. ftizmmm+ttmomftte 

+ 'J T!f£SMg£fttf>3 d <t I- J: -stiff 

pt f E@Brsim±icxe^*->-v;u»i=«JlLriEisi* 
tic^y^^y^-^Kus^inii^-B-, mHtzmmm* 

[001 o ] 

±{zm&L£titz7\ii)7- h^A^nxf U>I£|6]R(D_t 

Ubi) T'TFZti&l-'JztTj-y^^t&mz 
C i: ic J: y y zff ^ x Xb^iBlRlR* 
fl^fiK-T t mfc £ ffi t- 1 <DV & -5 . 

[ooi i ] mz. *§%BMo>&-o>mmn? L m* <om& 
ysmit. ^y=r^5t-7x>^%iBrRim*> ttfa-?%>2 
-Da)mmmizmm^i±xtj:^mm^-m^<Dm^mx' 
&ix. mm.±tzmismmztixMf$.2*itz#<)T 

^$SM$i*.5ci:lcJ:y. mTiH/Ky t h^77U^P 
XT U><7)iE|S]^lR]IC;eoT7l- 'J zf^Tt-^x >»fg$ft 

£ »j& -r 1 1 » o m m z m tc t <d x & s . 

[o o i 2] frlB«j?E(-*JL^r(*. tK'J x h^7;u7l-o 
x^ u>iEtRia<D*ffiicsM* -b-*^- y =r^7t-7x xb 
^>s:-5)2asjii-tcD7i-y=rT^-7x>^^i-e 

[0 0 13] *fcHlllc«fiEI-33^TI*, ^-yzTT^-7x 
Xb#%C0S^S*<4 OL± 6 C ,>: L 

l\ ^tzntiUmmztHiXlt, *'Jaft7i>it^ 

[0014] ^fcfrlB^fiEi-fct^ri*. /Ky^h^7;u 

7f-DXTU>iE|6]M<7)Jil-7|-y =TT7|-^x>-(b^^^ 

[ooi 5] *fc|^IIa«^(cfcL^rl*. /KyTh^^^u 

tPifl/ >iHl^lffilca^g^A^ y zTT^- 7 x >ifrB: 
t)^SM$i±-5li5l=7Ky j r ^yu^-o if U>K|SlM 

[0 0 16] Jfel-. *^B^fl)^-<7)*«|«f«f(»Sijg 
^261*. fl?IBS (^b2) T-f^^^U^i-UVf- 
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a>«anm=E«*#r«:*»*tt*«*r»iEiRi«*fflt^ 

* 'J f h 5 7 P if U>EIr]K<D«® I-tK 'J 

15 U 7 x - U > t* - U > * 1*^- (Dmmftfr t> SE 
(p) M £ "T S t 5 « j£ £ d *. f= t O t? 5) o 
[0 0 17] SfcfriEttJSlcfcl^Tf*. tK'J7x^u> 

tf^u>g»#A<. Hiries (ft 3) -e^ftS^y (2 

h*v, 5- (2' -x^;i^*v;M-*i» - 
1, 4-7i-U>f-U» T'&&ZttfSr£Ll\ 
*f=, hHIEjS (ft 2) SIX (ft 3) iCfcl^T. nlilO 

[0 0 18] ttzffit&mmztSliXlt. tf'Jf r-^^U 

ti- p if i, >ib(r]H<© u 7 x — u > e— u 

K:J:«Ci:flt&$l,l\, 
[0 0 19] 

[ftffl] BtIlH*fgW<0»«14*«*ti|4iE[SlM<DS{jt73^ 

u>EfS]M«>±(-frissc (fti) t?^£*i.s;*-y =rf * 
7 x >ft^!fei^ ts-s - 1 i-<fc y * y dittz> x > 

ft^teEl6]M£ff2fiJc-f SC-bl-cfcy. **tt*«*mE 
fflMS * C <k t^mt fcS. 

[0 0 2 0] *l=**Qi;«»iI-<D4rfl.*?*?0!>Sfi« 
ajlcfctitf, TMJrff^x^-ft^iaiiElRlia^ 

5 2 oavani] i-E§ £ it r *^ 0>8Sjt:£ 

>ft***tt«*i*. HtJlE/Kyf- K^^utf-oxf u> 
<©lH(S]7J|S]lc;tt o U p* f * Z> x >#^ftWA<E|p]ig 
HftLfc. friB^'Jzff^-^xVft^lfilRim^JKfiE-r 

[002 1] tK'J f h^:7,/M-Plf U>E|S]J!I 

2 aaja±o* y =ff *- ? x >ft£»-c fc s t i» 5 
!B0>*?t:Li,^j(-j:*u£. 2as£fe(i-e*ui±a>:j- , j 

=TT7|-^x :/ft*»* [3B#ic-7j|S]ir:E|S]£ 

So 

[0022] *v3T*-?Ji>ft-£<m<Dm-$;g.tf 

[0 0 2 3] *fc, *V3j-7f?3L^t'£to#?-<Dm3i 
Ll*«ftJ:*ltf* VlkJKa>lKl^m«JHi\« ctl: 

-t?#s„ 

[0024] tPJt- h^^u^pif u>Ei6]Jg 



(D-tfc^y d>*:7i>ft^1&£8M£l±S73;£;!><mffl 

«!=«»■*■ -5 c fc A<pjfl6 1 a: I,, 
[0 0 2 5] £fc, tK'Jt- f-^^M-Pif UVEftK 
l=*fflttfr&*'J^*7x>ft***»ttS-i**|R|c" 

/H u t- h 7 ^ p if isismfamzuam l & a< e> mm 

)S5= cftliPT FEElRlHl-cfcorSP^WtrEloiLfc 
»«tt*ta*til4»!KSA<iaf»$^S c t n<fc y res l, 

So 

[0 0 2 6] Jfel-. ^SJom-fTJ^S^^CDSf^ 
^lc«J:*ilf. flMBtt (ft 2) -e^**vS/-HU7x-L/ 

«2oa>*«ni=EC$-li-T«C««*tt*««mElq)lR 
*fflt»fc*««^*^-<0«Jft*a-C*-aX. S«±I=E 

i= ik 'j ^ x = u > e - u > * 1*^- ommto & mm * * 
<t*Efii«s»jar*=fci=j:y» ffinfc^sim^*^ 

[0 0 2 7] 7t?'J7x^L^>t*-U>SISt*:A<. 

WEa <ft 3) xiF*;h,s#y (2-> h^->. 5- 

(2' -If ^^4fv;U^-^v) -1, 4-7I-UV 
"C**i:l»a**Wfl!>»*LL»«l=J:*t«, 

y *«»^*^-«>^14* * S> l= ffi± * 1* S C 4: # rTHI fc 

So 

[0 0 2 8] *fc, TK'Jf H57AtPif U>E(5]M 
fl>±IC7K'J 7x-U>t*-U>^fcloC^-<D»#«:^SM 

^ffSlcfUfflfS Ci A<rI«64: <cS. 
[0 O 2 9] 

fcPTF EE|p]M0)^Wl-«i: y ftfi*fcl*»»fr&tf>* 

h^&^-u ^f ^-^x>ft^#i*ft«frsam 

tt*«*r^E|p]ffi^^)5E-r s - 1 I- Rl^ t & s. 

*II^E«lJlc33L^T5Sffl*^^Sm^SA ^ 4A^t,6T* 
feS^" 'J ^f^7i >lot^(CiBfS]tt^(R]Jt$1±Tt^^Et^ 
Jt^lC^«*a*<a^fi4 (KAT4i{^) <7>i§^lci o 
-10 s/cm. a^SA<5 (JilT5*i*) ©if^lc 1 0 
-8s /cm, S-&SA<6 (felT6fi») ©^1:1 0"6 
S/cm<!:ffi^-SF*trfcy (J. Molecular Electronic 

s.7,85 (199D) % n+m+t Lx&mTt&mnte.*m 

Tt5lftt'10-5 cmVv/s. 6 4i*T?5xlO 
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-3-4x1 0-1cm2/V ■ s i*«*m*/Hl*fctty- 
i$t^f£$!!l::fc^TW£Ll^<0<bSi:oTl*-i>. £f=, # 

ttai^<0*-C-t. gl^l&S^-f CklcJcoTift® 

[0O3 0] *LT2Z>lZ*mi&mtZi$l*T. *>)ztT 

o> [riji i- <fe o r ana £ is] ± t it % *< pj«iic & y , 

zf^^-7x><t^l4SS H lttA<^^<DT?. Efltfaat? 

[0031] P T F EEIqMl=**&***ra« 

&8i£-t±l>7j;£i: LT^ffl^fcl*jt^t>(©4rVX 

Jl£ffimi=»J®^3C£A<W1iE<hfc5. tiffin 
&a«te*a*m*a» LTtf> < (51= P T F EIHISJK^ 

aartz &icj: y * &i=Ei^tta>Ki^**tt*««m 

Efl«*»a-*-*w&j&«aafc<i:*. c+tli ptf EiB 

lajisi-cfcoTSg^MiciHiS] Lfea*a***raa>«a*< 

aa**l* Cilery a* U Efitt»K^J:y**a 
£: -5 d t ic J: 4 1 <0 T? 3. 

[0032] aa«2aa*fei***ktt±«>:t 
, y =r^*7 x>fls***m»***i=tt»"a«i:*Efar= 

*«*asaofl:*aatf R C*^JS-efeoTtM«S 

tt*«»»j&tafc*fl:*ttO!>a*<©****o. S*l= 
**»*«>*a!©«Mlltt«««>i: d 5 J: < »^oT l^fc 

a^aT£ffiisr£ai=*raa : f-*r»*i=£iB-r 
*««a©2*<ti=**seje<b4<3i*jBc-res»«>jstt 

<tx*j|,4r— a.ta£. *f J: oTl»CCfci: 

4 i?7J 7U^" 5 X h 'J — : S. Hotta et a I . J. Phys. Chem. , 
97, 7427 (1993)) l-iB®A<fcS. C<D<fc 5 &S^(=«fc 
•SSaSI*. ElRll=J:-53ftS£B&JLT#7l£&SJb<&-5 

2a«*fci±*4ta-t©a-y^*;i-7i:/fl:*** 
[0033] *fc. *y=f^*7iXb**«)*JiBoftt 

y (H. 7*sft:7^7^ K7^v'y9X 

X:H. Akimichi et a I. App I. Phys. Lett. , 58, (14). 1500 

(1991)) , Z©<|:o'S3|- | )3ft7i>a)tffll:J:-Dr 



l<i*mj>^->u l Mtsm t nao> a wt? 
ajU#Bffl»tfas&i=J:oT5?*— ■ • 

"J7^" 75^ h'J— Si #8 3 51 (S. Hotta, K. Wa 
ragai : J. Mater. Chem. , 1, 835(1991) ) l=. t7Ut>lC«t 
oT-ySX h 'J — • 7f-^ • 7x^7^X1411 1 0 6 
H (M. G. Hill et al, Chemistry of Materials, 4, 1 
106 (1992) ) tfc^H'bt.tot^S^h'J- 
• ir~3 ' "7-r 'J T^UXjB4#2 5 4 H (J. Guay et al. 
Chemistry of Materials, 4, 254(1992) ) lca^£*t 

[0 0 3 4] BfflaMfff*. PTFEElRlg^ffiltf^ 

li, J.C. Wittmann, P. Smith&IC«J;-5®^- (Nature, 352, 
414(1991) ) lc|E«A<&& 0 *UJft7 

PTF EEAaiCfclf-S PTF E#?«f=afT$ 

14-TEfii-r*. *fc*y 7i = i/>ajf«)K»^fl:$* 

H»l=*©*#***PTFEEfi]ttl=a3lt*PT 
FE»^»=Jpff*-H-TEfiJ-r«. ZOtztblZ. 

iz&i\xGmzmi*$>*iz*mits tijm^x^ 

tK'J 7i-l/>t- U>*fcl**<DRai*«>2M::S&*i 

^7|-7x>. /KytfP— 7K tK'J 7i-1/>^7Y 
h\ ^iJ7x-UX 'J ^ x ^ U > tf=. L/>& i: <£> 7T 

* 'J zTV — <b**4f»* 'Jd7i - u> tf- uxtif 

2# (Handbook of Conducting Polymers, Vols, land 
2) &£*C:lESE*<fc£o * U Jv- ffc*«Bl=H L 

ri*. W. T.Hoevet>(C«fcorv-V— tfr *7 T * ') ft 
> ^T5*;U Vflf^f 1 1 3§5887I (W. T. Ho 
eve et al, J. American Chem. Soc. , 113, 5887 (199 
1)) N A. Takimoto^lCtoT^-V/^— — Xi?V~ j-Jl* 
*7 7Zf^4 K i?-v^7Xm3 2#9 7 1 M (A.Ta 
kimoto et al, Jpn. J. Appl. Phys., 32, 971 (199 
3)) . A.Sakamoto&Cfe-oTvV-b-x-f^y^^UXSS 
5i59 3l (A.Sakamoto et al. Synthetic Metals, 
55, 593(1993)) , C. J. ToussaintlZ <fc ot7f * <? 
y^.^7U^2 1#1 002I (C. J. Toussaint, Acta 
Cryst., 21, 1002 (1966) ) <tifl=**^«3a»lJf»tt 

[0 0 3 5]4fi, PT F EE|6]K0)^J$^l-OCxr 
t-^l*y Ji2Ea>WittmannP,0)^'g-|C|2ttA<&-5, 

m I*. 7i 7 x Af> -> y a > o x / \ <c o>m s «ctt«± I- p 

a«>riDiffi<i:*fl!)-c**. a^tt*««^«)Eiaii*, c 
^f>©*fi|^<DPT f EEiajK-^coesromMfc^or^ 
^lc||^L?#^ 0 zffl^SibT. M%tfWRm34i« 
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[oo36] *mmmxm => * u ^* z> x >^^4*i .t 
m-kmtf 4 * t. e <na- >j =f ^ ^ x i/Rtftt^-sufcaso) 

t-b-t<JiHtt t>-f, PT F EiSlRlKa®i:«)^?Ptt$-lR] 

(311*) , ^7t"7x> (4 

Sfc) s 5^>*ft7ii/ (5S{*) , -te*v-r?- 

(6fi#) . 5, 5' ' -*>*f-n,*—f-*-3 
x 5, 5' ' ' -?yfM")**-ft7i>, 
5, 5' ' ' ' -v^^VU^^-O^^^-^x^. 5, 
5 -vVf^Hz^V-f ft7i>, 5, 
5' ' -•/IfAJt-ft7i>, 5, 5' ' ' -VI 
^u*^** — 5, 5' ' ' ' -vi^;u 

*-5-r >*^7l--7x>. 5, 5 -i?x^;Hz 

So 

[0 0 3 7] £fc, *SUS«l:feltit l J^*7i> 

©»^«©3i5iiiiotti=is^-r*T;u*ju»H:«*«i a 

=rT7|--7x>(0fi-&gl*, 7Ki-hO)t,a)t,W3aicfflt%P, 

-y-X-r-r Si 1 3i588 7l (W. T.Hoeve et at. Jour 
nal of American Chemical Society, 113, 5887 (199 
Tfc-^x&tfl 1 M{*^t?<D^-'J =fT?t-7x> 
©§)SS8Sl,ri^. 7-rva.-t.li. Organ i 

c Materials for Nonlinear Optics (3SEIHb3M£=S 1 
761(1 989) )C1 4fii**-C«)^- | J=r5 1 ^-7x> 

[0 0 3 8] ^UtEflJI-fcl+S PT F EE(RlMi:l* J. 
C.Wittmann, P. Smith £>|Z «fc otffiS* +17= (Nature, 3 
52, 414 (1991)) *ttlz»r5t*r^«**t/=Efili|-e 

*>ya>»tt*0>*«*an»u PTFEfr&«#* 

y PT F E^ffiiU7-< K**Tl4»<*fill=»ofcP 

[0 0 3 9] £t>lc. *Sj6«l=*lt**'J^*7i 
>EAffi£flSM£-r LTI*. Jtffi9K*£l. CVD 

PTFE©ll^i (3 4 0 0 C) &LT<DMfiL& : t-Oit-£ 
PT F EEAffi-t-ei&IS? • @<b£-t!-<& 



fr£><D*vx hft, PT F EElpJK-tT-Ifcfl? ■ Slb^i* 
[O0 4O] 4r*X hfti=*yf*s-r 'J 

P/h7Uix. ffi-fbJt^U, 7-feh>. ^->U>. 1, 2, 
4- POK>-tf> % i?^^-;U7tx7UAT5 K (DM 

[004 1 ] **J6«l=tel+**^*^«>5*FET* 

( 1 ) n - k— :7**ifci>y =i >S« i i (Dftm&f&ik 

itLXS i 0 2 ^6ft«y-Hft«Ji1 2$Mt*o 

(2) i/'jai/Stt^saajEcasicJuniftL, y-nwt 

g(D±l:PTFEP^ Kl 3 £jfiSfclE*]Ti«PlI U — 
£*IrH=— SjS£T?J»3I LtPTF EEftjiK 1 4 

s-r*. 

(3) PT FEBfiHWIl 4*«JiLfcy— KlftltJil 

W(DV-X»yKl/-f>tSl 5*»lt*. 

(4) *«S^*mfr&fc-S*i«Jf 1 6'«ftffi*&a>3K 

>«a±xtf c*i6o«aiBica*tti=Eii • 

(5) *^»rt*skTfcl**<D*>'JP>a**P* 
U «®JS£»jyixoTS«1 i Wty-rMW 
«. ^IS^Ig^-X M=T3«g<D#1HS£:l* 

[0 0 4 2] W«S^-»»JSi 6iy-naitBt 
*y- hiMttmi 2 1 LTa>*«Mm& lti*s ■ o 

2 „ -T a205^*«W^*m»1 6iLtliv7/lf 
[O0 4 3] *fc, *HJfi«l4C(D«J:aftFET31t : ?-J9l 

[0044] eiT**«*m*T4&i=B«i=i»arr 

So 

(HJfi^Jl) PT FEiEl^K^^J$Lfc**^X«tR$S 
SlfglrtCAtl, 1 x 1 0-5J o r r <7)S£TT- 
5, 5* ' ' •' * -v/f;H:+->-fft7i> (JilT 
DMSxT) *«3»aF-l±fc. iSSSl*. S^yX^Tt?- 
H:i0mg(DDMSxT$Ah, HWSA' 1 t>S«®* 
T-<D!§S5t$1 OcmiU *6Un»l=*yfio/=. C<7) 
B#^S3SI=zfLttfcm3S(4 2 9~3 0Amps-efcofco 
PT F ElBlSjK±(C^J5E^+T,7cDMS x TKtJILTE 

M(SjaM®^-M«^)at;KiiKx^^ h;KD2fei±^aij 
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T F E ft=f- 31 left L T ¥^fS] <©^i|X^ £ < $ 
e VlZfcl^TPT F E»^Sa^fR](PT F E<DE(nJ3£ 

Jttt¥fr*iPi/***iRi-e»i . 9 4-e&ofro *e>(3 

P T F ElEfRlK^ffiffl Lttt^^X»*a>^lc3ll* Lfc 
DMS x TligJteffilCttL^'J :J^:*?x>(D#^St;!)< 
Sltlca[ofctt»-<?«»flsLT^*a)l=S#L. PTFE 

Ei^iii±ic»«*nfc3t- | j=r^7x>i*» : r-«36<PT 

F EEfil3SBll=¥ff(cEBiaF*iriSJHbLTt^*Ci^ 
ttB**lfco H2 (a) ICEft^i+fcDMS x HOT 
EM?1, &IHB2 (b) (c«^-«HBI*fH 
[0045] (HJS01J2) PTFEEMItMLfetf 
^X»«**ffl3l«tl6«rtlcA*t. 1 x 1 0-5 To r r 
(Dl^Tt5, 5' ' ' ' -y^f^'J^^ft^ 
x> (laTDMQqT) *JS»*1±fc. ^»f±, * >^ 
Xf>*-hC1 Omg(DDMQqTjAtls &3§X£* 

ofco C<D^ai*aBf-St*tfcflt3lEli2 6 — 2 7 Amp s 
"Cfcofco H3f::DMQq TttBMXX'** HU^fo 
PT F E»^ttlz»LT¥fr*lRia)«JK3b<**<«a!l* 
*U 1#l3^-7r*a»<D3t»J|XX*^— tfc§3. 6 
eVl:tjVtPTFE»?«»|fi! (PTFE <DW.\ft~fi 

A) lc»-r*«ftSiflEJkf*¥fT*rtl/M*lR|-T?tti. 

4 5t*feotco * £1" PT F EElRlI*ttfflL4l^7 
X£fi<D*Mc3l» Lfc D m Q q T f*S«®[ l=» L>J" »J =f 

30)lc*tU PT F EEipUB±jc»fiE*ttfc^-'Jd k ^ 

7i>li»?«4<PT F EEA^Al^ftl-EA^ftT 
ObLtl^:i:«Jhf:o (a) lcEfRj£ 

tfcDMQqTlOTEM?!, &tfB4 (b) 

[0 0 4 6] (HJ£#J3) PT F EE|p]IB£»jaLfc# 
7^ifi$I^«Sini-Atl, 1 xl 0-5-ro r r 
C&HST-C5, 5' ' ' -s;/^*^*— 
x> (HTDMQtT) MMit. * ><? 

Xf >t^-hlC1 Omg(DDMQt T^Atls MMMfr 
*S«®£-ecD568t£l Ocma, «ttiD»f=J:y*T 
ofco ^a>^jR»5Hlz3lE*LfcB3l£C* 2 3-2 4 Amp s 
r&otco g]5rcDMQ t ■T<DRJ|RX'<* h;U£^*To 
P T F E#*»=» LT¥fr*Aa>WS*<*# < MM * ■ 

e VKjSOTPT F E»^«*|r| (PTFE0>EA^ 
fp]) l=»t-*«JS!MltB:¥ff*fll/m*BlJt-elSl 
1. 6"C?fcofco *6Icpt F EBAl!R£ttfllLttl*;tf 
^XS«<D^lz^»LfcDMQ t Ttt*«®lz*tL^'J 

t^*a>rc»L. PTFEEAM±l=»rt*ftfc:fy^ 
*7x>imffi*<PTF EEfS]^fS3(C^^(CEfR]*4x 



DMQtT(DTEM?I, Xtf H 7 I=«*«Isl»rH*«" 

■To 

[0 0 4 7] (HJS0IJ4) PT F EElRjJB*»fiRLfc» 
5X»S**ffl**««l*l=A*U 1 x 1 0"5to r r 

a)l£Tt*5, 5' ' ' ' -v>^;u^0-<>+^7l-^ 

x> (IfilT D M Q q T ) £3S*£-t*tr 0 C<D^*CD(S(C 
I*, P T F'EMl7i<M*nt^5tf 7Xiffi? 8 0 

|:2mg0DMQqTjAtl, £>£t£®f: T?0> 

S§8t2: 10c mt L> attflJlWZctyffofc. CC0B#^ 
»ailcgR*LfcS3Kl*2 6-2 7 Amp s"t?feofco PT 
F EEA«±IZ»j£**LfcDMQ q TlCMLTEM 

SLf: 0 g]8(ZDMQq TCDKitXX^^ h;U^^o P 
T F E»^«f=»LrTff*lRjO)KJ|X^*#< WB*. 

e V|rfclNtPTFE»^iSfR] (PT F EOEA^ 
A) IC^^EraL^^«J=T^^^x>^<D5SlR?iS 
J±(* s F^[Rl/Sia^fS3T?^2. 4 4T?fcofco 
[0 0 4 8] (H5S0IJ5) l^T0>^aiZ«£or. 5, 

n-^PWvWSKO. 1^1/(17. 80g) 

2, 2' -fcf^^x^O. "1 ^E;U (16. 6 3 
g) S^+l-eftl 2 5m I (D/^y-;KcS?S^fcl*?# 
fS$-t±T;1^U 5-^P^E-2, 2' - if^^x^ 

[0 0 4 9] — R. M. Kel logg ffe. V* — -f-JV ■ 
^ - ■*—U=.V<? •^r5XhU^33§2 902-29 
09I (R. M. Kellogg et al, J. Org. Chem. , 33, 2902 

(1968^) ) (Ziatt$^T^^^IzLfc^oT2-> 

Lfco C^bO. 092mo I (1 6. 80g) 
IKU 6 Om I 0)vlf;H- T-;nc?g«p*i±, Ctt^ 
#i&P — h£ilLT, ^=E;KD^<f^i>^A (2. 2 4 
g) £#ifc£i±f~vXT;ux— ^;ui 2 Om I *l=an*. 
T4B*im«#U ^'J-^-;Ui4lg^PSiL^o 
MSSfi (0. 75g)01, 3-tfX (v37x-;U^^- 

^p/<>-^<r;u (ii) ^P^-f K*lPS.. 

&l*T-JL-e£-/£Lfc5-^P^E-2, 2' - tf^^x 
>f7 0ml (Ovlfil/X- T-^HZ»»*-t±fc»**a 
Tits -S««^Lfc^4^Pp15t5SLTTiaxe (ft 
4) T^*^xSIS^fe<D5->5 1 ;U-2, 2' : 5' , 
2' ' ^*:?x> (1 6. 5 g) £*#tc 0 Ctt^ 

3 2 0m l(Dy?y-^bBSiLt8. 7 gOgl 

[0 0 5 0] 
lit 4] 
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[0 05 1] C<B$£Hfr&4.0g£#3&LT40nil 
©7t -j5T°3.0g<Dn-7a*:-y-<7 Zs> 

■< £ K*40nl«>T-fe h>lcj#fS$-t±T2 0<Dj§iS$-siS( 
Lfco C^f,a>j§;^^;1-&LT5-y^;u-5' ' 
P=E-2, 2' : 5' , 2' ' - * — x XDiXM 

750 m\<D* Z S —)lsfrZ>nil£F B LX2.52g<Dit£ik$:n 

fee 

[0 0 5 2] JfclxT?, tfX ( h 'J 7x^.;U7st-X-7-C 
» ^>v>r^ (II) ^P^-f K1.93 g. &$at»*3.86g 

h^^JU/'v^— OAa— v Kio.91 %<r>m^ 

■fCSALfc. Ctt$^80°ClcJpS»LT5Kr B 1jl3iELf= 
1. 2gfl)lf}iero5, 5 -vMT-lU-tr^v' 

[0 0 5 3] KTFIC5, 5 -v-^JHr^ v 

t*z> jL^m^mwrn (*r«im^*r*4Ji i e)ii 

[O O 5 4] ^^bMA<n-{HJS®lc^J«* tuTl^n- K 
-^^fcv'j3>Iffi1 1 0>&I81bK±(^ felT<DJ: 
5ICLTPT F E1SIS1JI1 4£fl2j£Lfco -Tfcfr*.. * 
-h«fifH 2 irfcS&SHbffii^-f £->U3>S«i 
1 <DS«Sffi£300 £ C*T?int»L. S«SJ££I5I£PC 
SSlc^-eftilftLfcPT FEP'V K 1 3lcJ:ora«(- 
IE* (1kg/cm2) £inxfc;b<t>a«±£-£:5|6]lc-£g 
Jg (1 mm/sec) T?X7-f KStliC tlc<fe y fl£fi£L,fc, * 
lll£0 1 JI-fcl» % 'Cli[S&g?'fbKfi.{/ P T F ElBfRlKl 4<DJ5 

I D = (iU C Q Z/L) [ ( 

[0058] cct?, c 0 WMS3fcya>y-HK 
V T I*^fli«E. V G &VVDlt*4x?*i?- bME. 

xttKu-onswEE^L-c^-s. tits* *mmmo> 
j: o i=-> <j zs >mmtm<D±izT?n ^mfamzmtft l 

i8<blffl+v/<y5i >XtPTF E«>*V/^>$ >X 
<h<Difi9J**A->$>x,!:fc5o (8m) icfcl^ 

r, Ku-r>mii(VD) *-tttty-HE 
(v G ) <nmuztt-rz> Ku>r>®3s ( i d) ©t^st 
*t (»i.) i*ffii§<b£*u Ties (»2) fcitca. 

[0 0 5 9] 
112] 



WHilf *I1 O O nmitf 5 O nmf Jofc. S&ffilb 
KSIJIPT F ElE|S]J8l 4(Dl^tt, ffiWHSS^J^^^ 
THi:i:Lfc. ffSLfcPT F ElBflKl 4±l- 

V-XSt?KH , >iSl 5 t L"Cffl^-5«i^®e^jS 
a>fc#><D-7X?£ol+&j!)t£>, 1x10-5 TorrCDK^T-T? 
fPAM*5If Lfc„ i^PAi^l 5 nmfl2J$L 
*gS^,150nm^Lfc„ crofglcl*. 

[0 0 5 5] fEISLfcSSl 5©- g&£7'./U5*'OH? 
IcTfil^fctftK *8MfS#J1 t?fc-55, 5 
-•y>f^t^vf*7i> (JiTFDMSxT) ZMM 
Lfco ^^f>*-H:iOmg©D 
MSxT£A*U ^;TSA'«e)S*5®^'e<7)S§Slt$ 1 0 c 
mt L, t£tri*Dilftlz«fcyffofc„ 

[0 0 5 6] Z0)^mMMlzMMzW3Ht2 9~3 0 A 
tfey. DMS x Tl«)f W*$55 0 0 nmtjcifc, 

^bK^«ijyixSCi:lcJ:y s v'Ja>i«1 1 gli-£>r 
-h^HirU 8»iHb|g£'7 i - \~m&mizt Lfc„ *H 
JS«iJi?ffSiLfcF ET^(cfclt-5^-V^.VU^(*2 0 0 
jum, ^■V^-;Ht§l*6mm-efeofc 0 SiJSl* F 

ETl?-©^lfilcISO. 1 mm(D&$i££S8«<— X h 
l-T&S«U — H— Tl-^'t-f— (4145A 
Yokogawa-Hewlett-Packard, Ltd) ICfc r>X I -V^14 
^SlISL^iSa^maiLfc. &l!l£cDt|:tfcl;J:S. M. Sze. " 
Physics of semiconductor device", 2nd ed. , 440 (W 
iley, New York. 1981) izfSl\XintS tlT l^-5^SJg0> 

fc^ri*. ties (»D roi8^A<j?Ejt-r^o 

[0 0 5 7] 
[«1 ] 

v 6 -v T ) v D -v D V 2 ] 

A I D /A V G = (ft C Q Z/L) V D 

[0 0 6 0] C(DfflBS^b$^f=5Cl=l-V^tt«fcy»f>*l. 

tfKU-f >^«HcEnJa**t-i>m^<D^lRli: PT F E#^ 
IcflStt<&:£|S]£-S!c£l±fc. C(D$£S. 1.4x10-2 cm 2 
/v/s<7)^l!iS^#fc. £fc. V-X&yKU^VlSi: 

Ennr$*t-5m^a)^iRit pt f E^ieiRiffiirw^iRi* 
tW$*i()fc. ^tt^-v^-yu^oo/zm. ^v*;u 

*6mml=TtM!Lfc. «rj*Lfc*i6«i:IHI«l©*J*lcJ: 
iX&Wlfg.&*tbtzkZZ>. 2.36x10-3 cm2/V/s(0^Kl 
lB|Sl^|fillcfclt*^llJt<D^14*<5i^* 
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[006 1 ] (HDE0IJ6) ®Mitm (lOOnmJl) *<£fl6 
lctH$5;h.T^£>n-K-^£;h,fc:'>'J=i>a«i 1 <0 

is«ft«±(=, mmmstmrni-Lx. pt f eieisibi 

14tl®1 5£|(%J!MfcLfe. C<©&, fESfL-fcmSi 
(D-SB^TVUSTt^r-ZU^lr-Cai-^A^ 5, 5' ' ' ' 
-V>fM7Y>+ft7i^ (JilTDMQqT) £ 
1 StLtStLfc. ^1*. *>7Xt 
h(C10 mg<DDMQqT£ A*W ^aSfr *>at6®£-C 
0>ffig|£lOcm4: U Stable «fc y <rofc„ C<DB#^« 
31l=5!E>lfcm3iSI*26~27A-??$. y , DMQqTjf(DJ**Mi!lfc50 
0 nm-T?3sofc„ £fcC0)B^ iit^tf)?- A-*JK|§l*100/i 
nu TV*;kgl*6mni-t?fES!£fT£L\ HJ60IJ 5 ,h l^*§ 

[0062] m&ms tmmn^&izxm+o) 

I -VftttSSJJSU ^l!lS^*tf)fci:C53.5xlO-3c 

v-xxi; Ku-oe^icWin^tiSW^w^iaii: p t 
f E^iB(SiM<t«>^iR!^-a*-t±fc„ *f=, v— xa 
okh 1 >n®izn}Bizti&m%-<Dy5ftk pt f e#^ 

IE|6]ti4:<B;5|S]£SiU-lS:5£LfcF ETl^f, 5ti=ta 
&Lfci^4:|5]*§<D&ttl::TttSSU 

4. 74x 10-4 cm2/V/s(7)^i!jJgA<#t,^ JEffifti 5 4: |3«H 

<0-SB£ 7^ 5 Tt^-T ;miCTat^^CA<t.|IJS«lJ6 t W\«H 
IrOMOqT £s£5tLfco fft^£^j£LT^fclMlJ<Dv'J =1 

£B"J y SS£> C t lc J: y , v "J 3 KWffi 
4: LTF ET*T*f*«Lfc. *it««-Cff«Lfc F E 
T 1+ ^ f- -V *;Ugl*200 // nu =f- -V *.VHei*6ram 

[0 0 6 3] Jtftfl5&ffl«0¥&l=J:y|Mnft£**> 
fctCi, C<DPT F El2|6]ffi£&fc-f iCDMQqT £->'J 
3 >MM:IR±l::ttftfttt Lfc F E TUmcfc^TI*^ 
S),gA<2.5xlO-4cm2/V/sT?fcofc:. 5, 
5' ' ' ' -v/fW9-f>*ft7i>©^ili, 
WB¥4- 1 3 3 3 5 1 #fttRI=*&*l«lft£l=tiEo 

[0064] (StJfcft|7) SftK<bKA<a®lc^jjE^^T 
^Sn-K-?S^:->ij3>S«t1 1 (Df»SMbJBI±l=SI 
JSMStHfclcLT. PTFEil5Il4ilgl5^ 

liHJfe»j*Lfc. com. £7JU 5 

-Cttl^«Ej!><e,5, 5' ' ' -5?>^U$"> *—9=?*7 
x> (KIT D M Q t T ) Rlf5, 5' ' ' ' 
f7rf>4rft7i> (JilTDMOqT) J^If Lfc, s£ 
£ >-7*X^>7t5— hl-6. 6mgO)0M0tT2tt/3. 4mg(0D 



cm4:U «ttln»(=J:yfTofc. C<D^»3SI-3StL 
fcm3iEI*24~26 AT'fe-pfco MMflSiffMilCFET* 

T-^fESlU *IIJS«|Jl=^^t^Tl4^^ !L <o^■v^•;nt@l*20 

$h&.$3l1t)t=.tZ.?3. 6. 4 x 1 0-2cm2/V/s 4: 5 ff l*8tt 

[0 0 6 5] DMOtTfc^tXOMOqT^SSittai^-. 
H*l=iK»LTFET*^SfE«l,fc»*l=f4. 2.9X1 
0-2 cm 2/V/s(D^i!lS^»f=. ccr% 3*'j=r^ 
*^x><b*1fca>«JiaiXS*Jtlicfl!>S8it«i=WicB 

T F E5J-*ElRl«i:0!>*|R|*-a**fc. 
[0066] g]1 O ICDMOtT/DMQqT £a3^ (DMOtT/DMO 
qTOtti&^it. l/D<7)(i3feX-<^ hJU*** - ,, 460nm<h4 
OOnm;&l*5OOnm4:43Onm0> tf— ? li-^tl-fftDMQtTfc <fc tfD 
MQqT(=4§Jl£ *V P T F EiEfBlffllZ^Fff WKjfeSA^C *V 

^ai)S(=fcLxr $m*<j>itisyn<Dft*&®itfmz p t f 

[O O 6 7] fcfctbStflJi: Lt, PT F EiB|SlK^}#fc 
•T. DMOtTfc^^DMOqT^miiT?^'; 3>Slfe^1bK±l=ll: 
lS^*LT^$SSLfcFET*^-lcfcUTI*, ^ISJSli^ 
tl-fih.. 1.4x1 0-4cm2/V/s» If 2. 5 x 1 0-4 C m2/V/s "C o 
fc, C+t«ty. *mMm<D&M&.\t. DMOtT t$ <t t/DMOqT 

*niC^oT(o]±f-5<DX?. DMOtT 4: DMOqT t (DTg-Stynfr t> 
^CSjfMO^l!)JS3!)<M#*?*<0ta)<fe y t^i? < <CS 4: 
t^C4l* ( ^A^I=;l^l-J:i)^'S3am-efc^4:#x 

mfaiz&z>®mt&%\Lx%z.z&m 
*<fc-5*^ *ns£0ij<r><fe ; 5(-2«ii<©^y =r^7i-7x> 

[0068] JSfc. 5, 5' ' ' -i?>f;i,7 7*-5 
f 1 ^" 7 x ><D-&JjEli, 4-1 3 33 5 1 ■^■^IC 

(Hft«ii8) MKibn (500 nmji) tfmw^m&ztix 
mmms tmmizLx. ptfeihirj^i 4tssi 5 

^III^lcfl^fiELfco d03^«jg±IC1 S»%(-T4ri> 
U>»Cj§^$1±fc7Ky (2-* 5- (2' -X 

T)ls^*->)l7i-*~» - -\ , 4-7i-L/>e-U» 

(ktfmeh-ppv) j§^$xe>a— ^f-f >yai:rifl; 

b, KJl^150nin«)MEH-PPVEia]jim^'^S[L.fc. CO 
Bt. m^<D^-V^gl*100 //mT-fcy, ^A' infill* 
6mmT-ioofc„ HJS« 5 4: ^«IC^H|JS^*«)fc 4: C 
5. 1.2xl0-3cm2/V/sT?fcofc. 
[006 9] JtStW4:L,rPTFEiE[R]Kl 4*<f^S!$ 
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&-£t>i*tzf§l$;tt-t*<D F E T*?fFll€fHi&ttft£ai 
^Lfc^m. 4.2x10-W/V/s7?3bofc o Jt£fc. *HJS 
flJCDiSHH-fcl^TtV — XSt; KU-f>«ffil~EO*P$+l. 
•5HJ?0>73 13] iPTF E»^iBl6]iai:<7)»rS]*-StS-t± 

[0 0 7 0] ^glJSGiJICfc^T. MEH-PPV Jg0>IB|SH4li 

H-PPV ffijb<±t*£ LT+ttlriSAL-Cl^-C*,. f->* 
^•;ugp«)iSlB]ttA<aff -C 3c. £ i: ^T<D^tt*<|p) Jif 5 t. 
(Dt^TL&tl&o *HJ60iJlCj3(+.5 PT F EE[6]^CDffi 

T fSHSRT? £ £ & <0 t & 

.[007 1] &3b\ HSlEfiflJ 8 ICJJL^TM E H — P P V 61 

^ Stifle J: oTFETmT-^-h^^r^X KLt, « 
BttS«-^ll^«JlLfcFET*^*^lSL#So * 

IS, flESf>(0S:iSl-fB«A<^e*i'5o (A. yi^ffi : T 
Zf=7 -f K 7 -f i? V 0 X U £ — X : A. Tsumura, H. Koezu 
ka and T.Ando, Appl . Phys. Lett. , 49. 18. 1210(198 

6)) etib. -m<»mnte.i£#*mz* a«*Ena>«t 

n * -f ij a i/lS±l:> 'J 3 Vi&ttlS^SSIt. # 
Uft7i>^S^(tlit LTFET***f*«L 
fcA. 77"7^ K 7^v";^X U$ — XSS49 

#1210M(A. Tsumura et al, Appl. Phys. Lett. . 49. 18. 
1 21 0 (1 986) ) . n £ ■< -?<D > 'J P >StS± iz v "J a 
fbM*Si1\ #'J (3-^+->;u^^7i»$*^#ig{* 
Jf£LTFETfrf£fESL*:A.7-y- J r-r ffii, 7^=7 
-f K H's-vlTs Xf&533£l95H(A. Assadi. C. 

Svensson et al. App I . Phys. Lett. . 53. 3, 195(198 
8)) . n$-f?©v'Ja >*ffi±lc -> 'J n >K<bffi£IS: 
H\ *'J 7tf L,>*tfi!4tH*li: Lt F E T*^ $ 
ffSLfcJ.H.7"P>^ft. ^-f^V— ^335^137M 
(J. H. Burroughes. C. A. Jones and R. H. Friend, Nature, 
335, 137 (1988))SfA<^lf f>*t-5c COTjSUcfcL^T* & 
MHlRlCDttSllcfcLNrt, fc<fc J t4x10-4 C m2/V/stf>U'<;U 
CDj±3£MiS^IIS)g£ i*-f U7i- U> f - 
l*C<D^S<*©*«4 i S{*Jli:L.-C(D«ffll*, *HJS0iJ 



-U>SS«ft<D*-C*, MEH-PPV l*g*ufcj§<lftt$*-r 
m& £ -5 tK 'J 5 1 x - \y > t* - u> * I** ©gift 

KAV^tU &fieip]<D#ggT-0. 22cmZ/V/s<D&Wl&t>m 

U^— X^63#1372M : H. Fuch i gam i , A. Tsumura and 
H. Koezuka. App I . Phys. Lett. , 63, 10, 1372(1993)) „ 
[O O 7 2] 

i) T?^£;ft&:*y 3*^*7 x Mb£1fc£«fl4£l±T7l- 
■J=r^7t-7x>4b^K[p]M^^JS-r*ci:lc«J:y, « 

[O o 7 3] ^ic^BJcom-cD^B^-^roSijSTj 
ai-«fc+llf, ^"'J^Tl-^x^^^lSlM^, *J[S]-T 

(DiBlSlTalpllcJS-DTTJ-'J =f^^7 x >^Tg$a*<lBlRl!g 

S4bLfc, fflia^-'J^^-^x^^b^iHiaifi^fiE-r 

2@SJiliO)7|-'J=f ; ? L sl-7x>-(b-&!fen?fc§i:. *-*t<= 
$(^B^Ic-^iS]|-Klnl*-t±-SCi:l-<fe-3T. 
^fl>1#ttSlRl±$-l±-5-<»:A<7?S*. ^-Uzf^^ 
7x>4b^#!l(Oa^JSA<4Jii±6JilTT53o*<b:. 

05i^S*ag<©a{4A < 7;^^^*t?S^^?*1.TL^-S^:, s^SS 
SroigLNtf^^ fflL^-5 wirl;<ky 1tlcS*tfc^14**-r 

7 )^ a u >iH|p]^(D JiIctI- U =r^7t- 7 x >-fb£& 

u >l^|SlJilc^^gaA^ c, ^- y rf^*? i Xb^^^SM 
* -B- £ (8i= y ir h 5 7 p x =j- u >iBifi]K * tm L- 
$t,l-iH|n]1xroiSL^Stt*«*T 

[0074] *&w<Dm-(Dmmn : f-$i¥<DM& 
^e-u>^fc(*•^■(©p®^*A^t,^^*ElR]M^. wfii-r 
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« 2 oa*«mi=BB£'&T&«**tt*ttttttBlR)B 

<e -5 iEisiK^^jjE-rs chicly, 

t: = U>Si»tM<. rnrfBiC 0b3) T-^^^t-S/KU (2 

h*->, 5- (2- -i^;u^4ri>;u7{-+>» - 
i, 4-7i-u>t*-u>) r-fe-s<h, sgtms^ 

*»BJI~J:^I^ 3*" 'J P^^x^IBlSJlS. *'Jp¥-:* 

0-e&5 o 



[0 2 ] ( a ) I*HS£0IJ 1 (DDMSxTtf) T E M^K. 

(b) i*a^n»fgi^^-r, 

[0 3] SJSfflj2(©DM0qT<Dfi3fegaJ|XX'<^ h^U^^-T 
0"Cfe-5, 

[0 4 ] ( a ) liHSSfflJ 2 <£>DMQqT(D T E M?I. 

(b) lim^naieitmii 

[15] HJS^JaOTDMOtKDiiiltKilKX^-J? h;u£jF-f 

[06] HJ£«ll3<7>DM0tTa>T EMfltfcS, 
[0 7] |gffi#j3a)DMQtT<D«^$il@lff0£^-fo 
[08] HSS0IJ 4 f=*S S«^SPflftLJ5fA<e,DM0qT 

[0 9] *»H«>-JIJM!I<D F ET^CO^Sj^a^^ 

[01 O] HJfiC"j7O)DM0tTfcJ;l/DM0qT^C>^^);g-&jt 
jjg (DMQtT/DMQqT<Dttii#-J±. 1/1) (DMitt*^ Y-)\,&tf. 
■to 

[»#<DiftW] 
1 1 ->Ua>Sfi 

12 S/U3->|«bBI 

13 P T F E P v K 

14 P T F ElHlRljiS 

15 ^7PA • &m®. (V— X • KUf^«®) 

i e *««*tt*r*tti 



[01 ] 



[0 3] 
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16 fa*«t^fl 
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